Identification of the technical condition of bridge structures should be supplemented by determination of structural displacements in relation to the adopted frame of reference and measurement of changes to the geometry of its individual elements. Of special value are the results of measurements of the same values obtained along an extended service life. They provide an opportunity to compare results, track down tendencies, and more quickly recognise signs of aggravating technical condition of structures. The paper presents an analysis of changes to the geometry of a bridge structurea cable-stayed footbridge used for pedestrian and bicycle traffic across the Brda river in Bydgoszcz. Measurements were made by means of surveying techniques within a period of 25 years of the structure service life. The collected data enabled numerous comparative analyses to be conducted. Displacements of footbridge structural elements observed across time led to formulation of recommendations for further use of the footbridge. For instance, recommendations for footbridge adjustment, including improvement of its geometry, were provided. In addition, a general analysis of the effect of footbridge displacements on its static operation was conducted.
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INTRODUCTION
The Building Law Act [8] imposes an obligation on a built structure owner or user to use the structure in accordance with the intended use and environmental protection requirements, and to keep it in proper technical and aesthetic condition. Technical condition of built structures has to be periodically inspectedreviewed. The method most commonly used for structure assessment during such reviews is visual inspection; however, it only enables the evident, plainly visible signs of damage or failure to be diagnosed. Full, accurate, and unambiguous determination of the technical condition of a structure requires an array of tests and analyses to be conducted and can be a difficult and complicated endeavour [1, 3] . Displacement measurement employing surveying techniques is one of relatively simple tests that can provide support while evaluating the technical condition of a structure. The ability to compare displacements in a structure across different periods of its service life is particularly valuable. Correct interpretation of results and translating them into technical condition evaluation requires sufficient engineering expertise combined with an understanding of actual operation of the structure. In case of new structures or those erected relatively recently, periodic measuring of structural displacements can be scheduled. In order to store the collected data, one can use modern systems, e.g. those using BIM (Building Information Modelling) technology, which serves the purpose of generating and using data about the structure in the course of a full cycle of service [4] . Older built structures generally have not been periodically tested with surveying techniques. Moreover, not all data (including design data) and measurement results have survived to this day, and those that have are often incoherent and, for example, do not enable full comparison of structure condition in different periods. The subject matter of this paper is a footbridge intended for pedestrian traffic located in Bydgoszcz. Preserved archival technical documentation of the structure and current measurements allowed us to track down its displacement states virtually across its entire service life, i.e. over a span of about 40 years. On the basis of displacement analysis, conclusions regarding technical condition of the footbridge were drawn and recommendations for further use were formulated.
ANALYSIS OF SOURCE MATERIALS
The built structure covered by the study is a cable-stayed bridge (footbridge) designed for pedestrian and cycling traffic across the Brda river in Bydgoszcz. Location of the structure in the centre of the city, in the vicinity of the 'Łuczniczka' sports, show, and fair arena, makes it very intensively used. The footbridge is a construction with suspended steel structure. The footbridge was commissioned in 1979. Unfortunately, no archival documentation from that period has been preserved. It has only been determined that the designer of the structure was PhD Tadeusz Kabat. In 1992, the technical condition of the footbridge was surveyed [5] , in all likelihood due to observed non-conformities in its operation. That survey pointed to such aspects as minute non-conformities between actual pylon arrangement and the design, permanent displacements in the footbridge (lowering of its segments suspended on cable stays), and permanent closure of the expansion gap between segments. Levelling of the construction was performed twice, on 01.06.1992 and 11.06.1992, as part of the survey. Conclusions and final recommendations suggested, inter alia, that the longitudinal profile of the footbridge be corrected by shortening the cable stays (the required values by which particular cable stays should be shortened were stated in the survey). In the same year, a renovation was designed [6] , and involved procedures for renovation of the wooden deck, stairs, supports, and the steel structure, among other things. It also briefly referred to the stage of cable pulling. The renovation work was carried out between 1992-1994. Cable stay adjustment was performed between July and September of 1994. Just before this operation, on 09.07.1994, another precision levelling test of the footbridge longitudinal profile was performed. Instructions for the adjustment of tie rods and longitudinal profile of the footbridge were based on that test [2] . After the tie rod correction work had been completed, precision levelling of the footbridge longitudinal profile was performed on 03.09.1994 [9] . The objective of this measurement was to check if the works that had been carried out had the anticipated effect, i.e. if the footbridge longitudinal profile was corrected properly. Differences observed between the values assumed before the adjustment and the values achieved after the adjustment were specified. Analyses conducted in that survey became the basis for determination of initial design assumptions regarding geometry of the footbridge. The author of the survey had recommended that the next surveying of the footbridge be performed in 2004; however, it was not carried out. The authors of this paper performed elevation measurements of the footbridge in 2017. Finally research material has been obtained -it included results of the following measurements: -designed condition of the footbridge (by estimation), -condition of the footbridge before the renovation of 1992-94, -condition of the footbridge after the renovation combined with adjustment of the geometry of its deck, -current condition of the footbridge.
TEST RESULTS
The bridge elevation measurements performed on 12.10.2017 employed the trigonometric method with the use of Leica TDRA6000 laser station. The device provides accurate measurement to 1.5" RRR prism that enables determination of vertical displacements with an average measurement error of 0.2 mm [7] . Between 1992-1994, the footbridge was being renovated and adjusted to improve its geometry. The 2017 measurements were performed with reference to technical documentations received from the Municipal Road and Public Transport Administration in Bydgoszcz (in the same points). According to the documents, control points were placed at the outer edges of footbridge spans, above stay cable fixing points (Fig. 1) . Points on the left lane of the footbridge were labelled with the letter L, those on the right lane -with the letter P. The paper analyses the results of three measuring sequences. Dates of the measurements and ordinates of the control points for these sequences have been presented in Table 1 . According to the preserved archival documentation, in places where the cable stays are fixed to platforms, the elevation above chords connecting abutments of the footbridge on both sides is equal to ( Table 2) : For the purposes of analyses contained in this paper, values of theoretical ordinates were calculated on the basis of the values stated above, and then the differences between measured ordinates and theoretical ordinates were calculated. Values of these differences for measurement 2 and 3 were shown in Table 3 . Their graphical representation was shown in Figure 2 Values of ordinate differences for measurement 2 showed that there are divergences relative to the geometry assumed to be theoretical. Therefore, bridge geometry was corrected after this measurement, and a third, control measurement was performed after the correction. Analysis of ordinate differences for measurement 3 shows significant improvement in bridge geometry after its correction. It is notable that the correction of geometry in points with significant divergence from the theoretical geometry negatively affected neighbouring points. However, values of these differences are visibly lower from those from before the correction. The bridge geometry had not been tested between measurement 3 and measurement 4 (a period of 23 years). In order to check how the bridge geometry had changed during these years, difference between the measured ordinates was calculated (Table 4) . A graphical representation of the change in ordinates measured in measurements 3 and 4 was shown in Figure 4 . Values of the differences obtained are nevertheless half as big again as those during the initial period of service (the years 1979-1992). While analysing the geometry of the footbridge, one can observe that there is a difference between ordinates measured in points lying in cross sections on its opposite sides, i.e. the so-called crosslevel. In order to analyse this geometrical anomaly of the footbridge, the difference between the crosslevel calculated on the basis of measured ordinates and the one calculated on the basis of theoretical ordinates was determined. This quantity was shown in Figure 5 and marked with the symbol dp. Fig. 5 . View of the footbridge with the dp quantity shown
Values of dp for measurements no. 2, 3, and 4 were shown in Table 5 . Comparison of crosslevels resulting from measurement 2 (before the adjustment) and measurement 3 (after the adjustment) indicates that their change is significant only in the last three segments of the footbridge, at the abutment from the Jagiellońska street side (shown in Figure 6 ). Changes in crosslevel values along the remaining part of the main span were minor, with similar inclination tendencies being retained. On the other hand, the charts for crosslevels shown in Figure 7 show that, in the course of the last 23 years (from the adjustment of 1994 to the next measurements in 2017), significant crosslevel changes occurred only in the three middle segments of the footbridge, whereas other segments actually retained their transverse inclination. Of particular significance is the change in crosslevel on the border of segment 3 and 4 (abscissa of ca. 25 m). This might be evidence of loosened connection between these segments or even of its being damaged.
CONCLUSIONS
The following conclusions regarding the status of displacements and technical condition of the bridge were drawn on the basis of the conducted analyses:  Maximum permanent displacements of suspended segments of the footbridge in the period from its construction (1979) to its renovation and adjustment (1994), i.e. in a 15-year period, amount to ca. 30 mm (with unknown errors in construction omitted). Maximum permanent displacements from the time when the footbridge had been adjusted to 2017 (a period of 23 years) amount to ca. 15 mm. Thus, the largest displacements occurred in the initial years in its service. Such a situation confirms the predictions because it is usually precisely after construction of a structure when the greatest displacements of foundations occur and the structure is 'lying down' as a result of displacements associated with clearances created during assembly.  The adjustment of cable stay lengths performed in 1994 did not produce results that would agree with theoretical assumptions ( [5, 2] ). Once the charts presented in Figures 2, 3 , and 6 are analysed together, it can be seen that a significant part of the footbridge was raised without changes to transverse inclination (crosslevels) during the adjustment. This phenomenon can probably be explained by high spatial rigidity of the structure of footbridge segments (completely ignored in the analyses conducted in the years 1992-94) that prevented these segments from twisting around the longitudinal axis of the footbridge. The shortening of cable stays from the right side of the footbridge resulted in raising of a large stretch of the entire deck and simultaneous unloading of the cable stays on the left side of the footbridge. Significant rotation of three segments near the abutment from the Jagiellońska street side was probably possible owing to a change in the direction of forces acting on connections between them (due to this, rotation within the range of clearances in bolted joints became possible).  Over the last 23 years in service, a significant change in crosslevels in the area of the middle three segments of the footbridge happened, inter alia. It can be assumed that, following the adjustment performed in 1994, cable stays on the right side of the footbridge were weighed down and the ones on the left side -relieved. Consequently, forces leading to inclination of the deck towards the left side began to act upon the deck structure. The twisting of segment 4 (within the range of abscissae of ca. 25 m to ca. 30 m) and huge change of the crosslevel on the boundary between segment 3 and 4 concluded from Figure  7 may be evidence of weakened segment 4 structure and weakening or even damaging of the connection between segments 3 and 4.
Allowing for the status of displacements and resultant aspects related to the technical condition of the footbridge, the following recommendations regarding its further operation have been put forward:  Second adjustment of the pull of footbridge cable stays is recommended. While doing this, an approach to the design of this adjustment other than the one used in the years 1992-94 has to be implemented. The predicted effect of the adjustment should be achievement of correct geometry of the footbridge gradeline (as opposed to both of its edges) and equalisation of forces in cable stays. Such an adjustment will restore static operation of the footbridge as initially assumed in the design.  A technical inspection of the footbridge should be conducted, and special regard should be paid to the structure of segment 4 and the connection between segment 3 and 4.
The case shown in this paper, where footbridge displacements in the course of two dozen years of service have been analysed, enabled formulation of the following general conclusions: 1. Land surveying measurements can and should be used as an aid in determination of technical condition of built structures (e.g. tall buildings or engineered structures). Measurement databases for built structures should be set up and periodic testing programmes should be defined to this end, while the obtained results of measurements should be gathered in structure databases (e.g. within the framework of the BIM technology). 2. Technical condition evaluation of structures on the basis of survey measurements should be preceded by appropriate analyses of the status of displacements (in the case herein displacement differences in time and footbridge crosslevels were taken into account) and must be performed by persons who have wide theoretical and practical expertise in the area of built structure operation.
